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The abnormal pattern of troponin subunits was not observed in either neurogenic muscular atrophies or myopathies other than muscular dystrophy so far determined.
The present study was undertaken to investigate the mechanism of the alteration of troponin subunits to shed some lights on the mechanism of the degradation of the structural proteins in DMP.
Materials and methods. Glycerinated muscle fibers of monkey were homogenized with phosphate buffered saline (pH 7.0) by waring Blendor and centrifuged.
The residue was suspended in the same solution and centrifuged to remove the soluble proteins.
This procedure was repeated once more. The resulting residue was suspended in phosphate buffered saline solution and digested by the addition of 3 or 5 ig of trypsin per mg of protein for 3 or 5 minutes in the water bath at 25°C and the reaction was stopped by the addition of trypsin inhibitor, twice the amount of trypsin, and the residue was collected by centrifugation.
The native tropomyosin was extracted from this residue by the method as described previously.
Cat-activated sarcoplasmic factor (CASF) was extracted from the rabbit skeletal muscle by the method described by Busch et al. in 1972. 2) The homogenized glycerinated monkey muscle fibers were divided into 5 parts and to each sample was added an amount of CASF one fifth that of myofibrils.
Then the Ca ion concentration of each sample was adjusted to less than 10-3 M respectively and incubated for 20 hours in the water bath at 25°C and the precipitate was collected by centrifugation.
The native tropomyosin was extracted from these precipitates by the method as described previously. Each component of troponin was identified by SDS gel electrophoresis. 
Results.
Pattern o f the troponin subunits o f the glycerinated monkey muscle fibers pretreated with trypsin. Fig. 1 shows the gel electrophoretic pattern of troponin extracted from the muscle fibers pretreated with trypsin in the water bath of 25°C.
By the treatment of 3 pg/mg of trypsin for 3 minutes the bands of TN-I and TN-C, especially the former, were decreased in their amounts and a band of digested troponin emerged.
When treated for 5 minutes, the bands of TN-I and TN-C almost disappeared but TN-T was well preserved. When 5 ,ug/mg of trypsin was applied for 3 minutes, the bands of both TN-I and TN-C were no longer observed, but a considerable amount of TN-T was still recognized.
Pattern o f the troponin subunits o f the glycerinated monkey muscle fibers pretreated with CASF. Fig. 2 shows the gel electrophoretic pattern of troponin pretreated with CASF in the presence of various concentrations of Ca ion. In the presence of 10-6 M or less of Ca ion, the amounts of TN-I and TN-C were normally preserved, but in the presence of 2.5 x 10-5 M Ca ion, the amounts of TN-I and TN-C were decreased with relative preservation of TN-T, and the band corresponding to the digested troponin began to appear.
In the presence of more than 5 x 10-4 M Ca ion, the bands of TN-I and TN-C were no longer demonstrated and only the band of digested troponin was observed on the gels. However, throughout the whole experiments, the TN-T was relatively well preserved.
Discussions and conclusion. The electrophoretic pattern of the components of troponin extracted from trypsin-digested monkey muscle fibers showed a pattern similar to that observed in Duchenne dystrophic muscle.l~ This result strongly suggests that some kind of proteolytic enzyme might play a role in a disappearance of TN-I and TN-C from the dystrophic muscle myofibrils.
According to Ebashi and Nonomura,3~ among three components of troponin, TN-T and TN-I are both sensitive to the digestion by trypsin, but TN-C is relatively resistant.
Disappearance of TN-I is well explained by its sensitivity to proteolytic digestion.
TN-C has affinities both for TN-I and TN-T in in vitro system,4~ but the present results may be interpreted that TN-C is mainly bound to TN-I in situ and removed from myofibrils concomitantly with the digestion of TN-I. The fact that TN-T is well preserved is rather unexpected from its high sensitivity to proteolytic digestion.
However, this discrepancy might be explained by the strong affinity of TN-T for tropomyosin in vivo, the susceptible part of TN-T to trypsin being protected by its binding to tropomyosin.
Iodice et al, reported5~ that the degradation of the structural proteins was caused by the acidic proteases, i.e., cathepsin and other so called lysosomal enzymes which were shown to have a high activity in the affected muscle of dystrophic chicken. But according to the recent observation of Pearson and Kar6~ in human dystrophic muscles, the cathepsin activity was almost equal to that in neurogenic atrophy and not so markedly increased as reported in dystrophic chicken. So, it is unlikely that the cathepsin played an important role for the degradation of troponin in human muscular dystrophy.
It was demonstrated in the present investigation that the Caactivated sarcoplasmic factor or neutral protease, reported by Busch et al, which is identical with kinase activating factor (KAF) first reported by Meyer et al.7~ and Huston and Krebs,8~ was also shown to exert essentially the same degrading effect on troponin of monkey glycerinated muscle in the presence of more than 2.5x10-5 M Ca ion as observed in dystrophic muscle.
Therefore, if the sarcolemma and related membraneous system including the sarcoplasmic reticulum is the original site of the lesion in DMP, the increase in the influx of extracellular Ca ion across the sarcolemma and the release of accumulated Ca ion from the sarcoplasmic reticulum may increase the intracellular Ca ion concentration and consequently activate the Ca-activated neutral protease to initiate the degradation of troponin and other structural proteins as illustrated in Fig. 3 .
